Organometallic compounds constitute a very large group of substances that contain at least one metal-to-carbon bond in which the carbon is part of an organic group. They have played a major role in the development of the science of chemistry. These compounds are used to a large extent as catalysts (substances that increase the rate of reactions without themselves being consumed) and as intermediates in the laboratory and in industry. Recently, novel quantum phenormena such as topological insulators and superconductors were also suggested in these materials. However, there has been no report on the experimental exploration for the topological state. Evidence for superconductivity from the zero-resistivity state in any organometallic compound has not been achieved yet, though much efforts have been devoted.
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Here we report the experimental realization of superconductivity with the critical temperature of 3.6 K in a potassium-doped organometallic compound, i.e. tri-o-tolylbismuthine with the evidence of both the Meissner effect and the zero-resistivity state through the dc and ac magnetic susceptibility and resistivity measurements. The obtained superconducting parameters classify this compound as a type-II superconductor. The benzene ring is identified to be with the zero-field cooling (ZFC) and field cooling (FC) runs at the magnetic field of 10 Oe. One can see a sudden drop in χ dc around 3.6 K in both the ZFC and FC runs. This sudden drop of χ dc , originating from the well-defined Meissner effect, manifests the occurrence of superconductivity in the studied organometallic compound. The T c is defined as the temperature where the sharp drop takes place. The shielding fraction extracted from the χ dc at temperature of 1.8 K is about 17%. This is around five times higher than the reported one (3.74%) in K-doped TPB 12 . This significant improvement could benefit from the contributions from the functional group −CH 3 . 1d shows the method for determining the value of H c1 at 2 K, namely the field deviated from the linear behavior. The H c1 (0) value of 62 ± 2 Oe is thus obtained from the extrapolation to zero temperature based on the empirical law H c1 (T )/H c1 (0) = 1−(T /T c ) 2 . In Fig. 1b , the diamagnetic signal in the Meissner state is gradually suppressed until completely being faded by the applied magnetic field up to 2 kOe. This is an intrinsic property of a type-II superconductor.
The ac magnetic susceptibility χ ac measurements provide the further evidence for the occurrence of the Meissner effect, as shown in Fig. 1e . As a common technology for the identification of the existence of superconductivity, the real component χ ac of the ac susceptibility reveals the magnetic shielding, and the imaginary part χ ac is a measure of the magnetic irreversibility 14 . Both 4 components of χ ac exhibit exquisite changes at around 3.6 K. This temperature is exactly the same as that detected from the temperature dependence of χ dc . Since the absence of the magnetic flux in the normal state, the values of both parts are close to zero. Below T c , the diamagnetic signal in χ ac drops fast with lowering temperature due to the exclusion of magnetic flux. In imaginary part, the flux penetrating sample falls behind the applied flux to form a positive peak signal. Such a peak signal in χ ac implies the tendency to form the zero-resistivity in the superconducting state at a qualitative level.
Now we check the existence of the zero-resistivity in K-doped o-TTB. Figure 2a displays the resistivity measurements on this compound at ambient pressure. It can be seen that the change of the resistivity with temperature is not regular. There seemingly exists a hump at around 120 K.
Above that, the resistivity shows non-metallic feature. It changes to metallic-like behavior at low temperatures. This phenomenon is probably due to the weak linkage inside the sample or the poor contact between the sample and electrode. However, as temperature is decreased, the resistivity suddenly shows a sharp drop and then gets to zero at a certain temperature. This observation serves the solid evidence for supporting the existence of superconductivity in this organometallic compound. The onset temperature, below which a sudden drop of the resistivity is observed, is just the critical temperature for this new superconductor. Its value is exactly the same as that detected from the magnetic susceptibility measurements (Fig. 1 ). The inset of Fig. 2a shows the enlarged view of the low temperature resistivity. The zero-resistivity behavior with T c ∼ 3.6 K can be clearly observed. Therefore, K-doped o-TTB is identified as a new organic superconductor from both the Meissner effect and zero-resistivity state. In comparison with TPB 12 , adding −CH 3 group in o-
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TTB does not make much difference for T c rather than yielding a huge uptake for superconducting shield fraction. This indicates that the phenyl is the essential unit for holding superconductivity in phenyl organometallic compounds. The enhancement of the superconducting shield fraction is a key factor for the realization of the zero-resistivity state in K-doped o-TTB. Therefore, inducing the functional groups offers a simple but effective means to improve superconducting properties in organometallic compounds.
The superconducting parameters can be drawn from the field dependences of both the magnetic susceptibility and resistivity. Figure 2b shows the temperature dependence of the resistivity at pressure of 5 kbar and at various magnetic fields up to 1.3 Tesla. The suppression of superconductivity can be found by the application of magnetic fields. The temperature-dependent resistivity curve systematically shifts toward lower temperatures with increasing magnetic fields.
Meanwhile, the temperature span of superconducting transition broadens significantly as the magnetic field is increased. Superconductivity is completely destroyed at the magnetic field of 1.3
Tesla in the studied temperature range. The temperature-dependent resistivity curves at various magnetic fields allow the determination of an important superconducting parameter − the upper critical field (H c2 ). H c2 is defined by using the onset T c criteria, which is determined by the first dropped point deviated from the linear resistivity curve. The inset of Fig. 2b summarizes the temperature dependence of H c2 . Based on the Werthamer-Helfand-Hohenberg equation 15 :
, one can obtain the value of H c2 (0) for the compound at pressure of 5 kbar. The calculated H c2 (0) is about 1.78 ± 0.10 Tesla at 0 K. The colorful area is extrapolated by using the formula of The obtained superconducting parameters in K-doped o-TTB are reasonably comparable to those for the low-dimensional organic salts 17 and metal-doped fullerides 18 .
One may wonder what the superconducting phase of K-doped o-TTB could be. The crystal structures of pristine and K-doped o-TTB are showed in Fig. 3 . The powder X-ray diffraction (XRD) patterns of pure o-TTB ( Raman spectroscopy measurements were performed to understand the formation of the superconducting phase. Figure 4 shows Raman spectra of pristine and doped o-TTB in the frequency range of 0-1800 cm −1 . Pure o-TTB (red curve) displays four regions of the vibrational modes for the lattice and Bi-phenyl, C-C-C bending, C-H bending, and C-C stretching, from low to high frequencies 19 . By intercalating K into o-TTB, the lattice and C-C-C bending regions vanish abruptly. In addition, the other zones (C-H bending and C-C stretching) change dramatically.
In C-H bending region, three Raman peaks (637, 1010 and 1197 cm −1 ) for o-TTB exhibit distinct red shift upon dopant. This indicates a phonon-mode softening effect, arising from charge-transfer between alkali metal and organobismuth molecule. This downshift effect has been generally observed in C-bearing superconductors such as alkali-metal doped hydrocarbons [20] [21] [22] . This has been widely accepted as an approach to determine actual doping concentration in these superconductors.
For K-doped o-TTB, there are 21-23 cm −1 redshift in frequencies for the mentioned three phonon 8 modes. The downshift with 6 or 7 cm −1 in the Raman spectra usually corresponds to one electron transfer. The redshift in our K-doped o-TTB gives the amount of the transferred electrons of about 3. This is in good agreement with the result determined from the analysis of the XRD data ( Fig.   3 ). On the other hand, the frequencies in the C-C stretching region increase with K doping. This behavior results from the phenyl polarization when benzene ring is connected to metal 23 . Therefore, the complicated behavior of the Raman spectra of this superconductor is the product of the competition between the charge-transfer effect and benzene polarization.
The discovery of superconductivity in K-doped o-TTB enriches the physical properties and adds the potential technological applications of organometallic compounds as superconductors.
The introduction of methyl in pristine organometallic molecules leads to a nearly five-fold increase of superconducting shield fraction compared to K-doped TPB 12 o-TTB were collected by an X-ray diffraction spectrometer using Cu K α radiation (Bruker D8). The Raman spectra were collected on an in-house system with spectrometer (Princeton Instruments) in a wavelength of 660 nm and power less than 1 mW to avoid any damage of the samples. 
